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L process of manufacturing a plurality of fluid jetting apparatuses at once, 



a nozzle part by a spinning process; and 



then adhering a membrane to the nozzle part and a heat driving part to position the heat 
driving part, tiie membrane and the nozzle part in order to form the fluid jetting apparatuses in 
the shape of a wafer. 



2. 



The process of manufacturing a gjjal^lity of fluid jetting apparatuses as claimed 
laim 1, further comprising: 

forming electrodes and he^ti£g elements on a first substrate of wafer; 
forming driving flmfkMrriers on the electrodes and the heating elements; and 
forming drivi^g^uid chambers in the driving fluid barriers, to form the heat driving 

part. 



3\ The process of manufacturing a plurality of fluid jetting apparatuses as claimed 
in claim l\fiirther comprising: 

forming a polyimide coating layer on a substrate of wafer; and 
separating the substrate from the polyimide coating layer, to form the membrane. 



4. Thd^prqce^ of manufacturing a plurality of fluid jetting apparatuses as claimed 
in claim 3, further cc 
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fisxpg: 



coating an adhejjjve polyimide on the polyimide coating layer after forming the 
the substrate. 



polyimide coating 



5. The process of manufacturing a plurality of fluid jetting apparatuses as claimed 
in claim 3, wherein the forming \f the polyimide layer is performed by a spinning process. 
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3 d. The process of manufacturing a plurality of fluid jetting apparatuses as claimed 

4 in claim 3, further comprising: 

5 attaching a reinforcing ring on the polyimide coating layer prior to adhering the 

6 membrane to the nozzle part; 

7 adhering the membrane to the nozzle part; and 

8 separating the reinforcing ring from the polyimide coating layer after adhering the 

9 membrane toithe nozzle part. 

1 7. The process of manufacturing a plurality of fluid jetting apparatuses as claimed 

2 in claim 1, wherein the forming of the nozzle part comprises: 

3 forming a nozzle plate on a substrate of wafer by the spinning process; 
^4 forming jetting fluid barriers on the nozzle plate by the spinning process; 
^ forming jetftng fluid chambers in the jetting fluid barriers; 

ryS forming nozzJes in the nozzle plate; and 

^ separating the\substrate from the nozzle plate. 

a I 8. The proce^ manufacturing a plurality of fluid jetting apparatuses as claimed 

yi in claim 7, further coimVising: 

adhering the membranWo^fll^^ plate, wherein the separatmg of the substrate from 

£4 the nozzle plate is acc|oi|4>l^ after adhering the membrane to the nozzle part. 

1 9. The process of^manufacturing a plurality of fluid jetting apparatuses as claimed 

2 in claim 7, further comprising:. 

3 attaching a reinforcing ring beneath the substrate before forming the nozzle plate on the 

4 substrate; \ 

5 adhering the membrane to ttie nozzle plate; and 

6 separating the reinforcing rmg and the substrate altogether from the nozzle plate after 

7 adhering the membrane to the nozzley plate. 
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10. The process of manufacturing a plurality of fluid jetting apparatuses as claimed 
in claim 7 A wherein the forming of the jetting fluid chambers in the jetting fluid barriers is 
accomplishe\j by a process of wet etching. 

11. IThe process of manufacturing a plurality of fluid jetting apparatuses as claimed 
in claim 7, wh^jr^m the forming of the nozzles in the nozzle plate is accomplished by using a 
laser beam froiAa tleating apparatus. 




12. / THe^rocess of manufacturing a plurality of fluid jetting apparatuses as claimed 
in claim 7, wherein\the forming of the nozzles in the nozzle plate is accomplished by a process 
of reactive ion etchi 

^ A process of manufacturing a plurality of fluidjpttog apparatuses, comprising: 

/ forming electrodes and heat elements on a first suj>^ate of silicon wafer, forming 
driving fluid barriers on the electrodes and heat departs, and driving fluid chambers in the 
dri\ ing fluid barriers, to form a heat driving Mrf; 

forming a polyimide coating layer 0n a second substrate of silicon wafer, forming an 
adhesive polyimide coating layer on fli^olyimide coating layer, attaching a first reinforcing 
ring to the adhesive polyimide co^mig layer; and separating the polyimide coating layer from 
the second substrate after attaidiing the first reinforcing ring on the adhesive polyimide coating 
layer, to form a membrangf; 

attaching a sec0iid reinforcing ring beneath a third substrate of silicon wafer by^e 
spinning process^^^^ming a nozzle plate on an opposite side of the third substrate from that of 
the second reinforcing ring, forming jetting fluid barriers on the nozzle plate, forming jetting 
fluid chambers in the jetting fluid barriers, and forming nozzles in the nozzle part; 

adnering the polyimide coating layer of the membrane to the jetting fluid barriers, and 
separating the second reinforcing ring and the third substrate of silicon wafer, from the nozzle 
platband 
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adhering the adhesive polyimide coatingJa^-of-titSThembrane to the driving fluid 
barriers of the heat drivijig-psfr 



t onvijig'- 



14. The process of manufacturing a plurality/of fluid jetting apparatuses as claimed 
in claim 13, wherein the forming of the polyimide cqating layer on the second substrate and the 
forming of the adhesive polyimide coating layer on/the polyin[iide coating layer are 
accomplished by the spinning process. 



15. The process of manufacturing a^plurality of fluid jetting apparatuses as claimed 
in claim 13, wherein the forming of the nozzles in the nozzle plate is accomplished by using a 
laser beam from a treating apparatus. 



16. The process of manufacturing a plurality of fluid jetting apparatuses as claimed 
in claim 13, wherein the forming of th^ nozzles in the nozzle plate is accomplished by a 
process of reactive ion etching. 

A process of maiiumcturing a plurality of fluid jetting apparatuses at once, 

ig a nozzle part on /silicon wafer by a spinning process; 
adhering the nozzle part/with the silicon wafer to a membrane; 
removing the silicon wafer from the nozzle part; and 
adhering tn^ membran^ to a heat driving part. 

18. X\ IThe process df manufacturing a plurality of fluid jetting apparatuses as claimed 
in claim IV, Wherein the^dljering of the membrane to the heat driving part is performed by the 
spinning 
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1 19. The process of manufacturing a plurality of fluid<jetting apparatuses as claimed 

2 in claim 17, wherein the forming of the nozzle part compri^: 

3 forming. a nozzle plate on a first substrate by the^inning process; 

4 forming jetting fluid barriers on the nozzle p^e by the spinning process; 

5 forming a first reinforcing element on thpTirst substrate; 

6 forming jetting fluid chambers in tha^tting fluid barriers; and 

7 formmg nozzles in the nozzle plate. 

1 2(1 The process of iMmifacturing a plurality of fluid jetting apparatuses as claimed 

2 in claim IX further comprising: 

3 forming the membrane, comprising 

j4 \ mxrs)p% a polyimide coating layer on a substrate of silicon wafer; 

S ytformimg an ddhpkwt polyimide coating layer on the polyimide coating layer; 

T6 [ Mniing a reinforcing element on the adhesive polyimide coating layer; and 

^ \eWating the polyimide coating layer from the substrate after forming the 

is reinforcing element on the adhesive polyimide coating layer. 

The process of manufacturing a plurality of fluid jetting apparatuses as claimed 
i^^B^\^m\9^^ comprising: 

formic the membrane, comprising 

Vorming a polyimide coating layer on a second substrate of silicon wafer; 

5 forming an adhesive polyimide coating layer on the polyimide coating layer; 

6 foraiing a second reinforcing element on the adhesive polyimide coating layer; 

7 and \ 

8 separating the polyimide coating layer from the second substrate after forming 

9 the second reinforcingVlement on the adhesive polyimide coating layer. 
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1 22. The process of manufacturing a plurality of fluid jetting apparatuses as claimed 

2 in claim 2k^herein the adhering of the nozzle part to the membrane comprises adhering the 

3 polyimidi copiiigjaj^ to the jetting fluid chambers after the separating of the polyimide 

4 coating layer from the second substrate. 

5 j 

/ 23. The process of manufacturing a plurality of fluidj-etd^ apparatuses as claimed 
]^^mJm^]m 17, 
3i(^^ / forming the heat driving part, comprising'-^ 

forming electrodes and hpafelements on a substrate of silicon wafer; 
5 forming driving^pitfbarriers on the electrodes and^the heat driving elements; 
6^ and 

^ formiji^riving fluid chambers in the dri^ 

ffjl 24. The process of manufacturing a plurality of fluid jetting apparatuses as claimed 

=p in claim 21, . 
73 forming the heat driving part, comprising 

forming electrodes and heat elements on a third substrate of silicon wafer; 

forming driving fluid bajrriers on the electrodes and the heat driving elements; 
and / 

forming driving fluid chambers in the driving fluid barriers. 

1 25\ The process of manul^cturing a plurality of fluid jetting apparatuses as claimed 

2 in claim 24,V^h^ein the adhering of the membrane to the heat driving part comprises adhering 

3 the adhesive nblyjmide coating layer to the driving fluid barriers after separating the first 

4 substrate and/the(f^t r^^ element from the nozzle plate and after separating the 

5 polyimide celling layer from the second substrate. 
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1 26. The process of manufacturing a plurality of fluid jetting apparatuses as claimed 

2 in claim 26, Ivherein the adhering of the membrane to the heat driving part is performed after 

3 the adhelrinV OT-thfiLnozzle part to the membrane. 

1 ^ process of manufacturing a plurality of fluid jetting apparatuses, comprising: 

2 ' /^^C^omm a nozzle part on a first substrate of silicon wafer by a spinning process; 
3r\ A/f^'x^ornftng a membrane on a second substrate of silicon wafer by the spinning process; 

a heat driving part by forming electrodes and heat elements on a third substrate 

5 ofi^con wafeV and 

6 / adhering yie nozzle part to the membrane, and the membrane to the heat driving part. 

1 2a. The process of manufacturing a plurality of fluid jetting apparatuses as claimed 

,r2 in claim 2i, further comprising: 

+3 separating the membrane from the second substrate prior to adhering the nozzle part to 

W4 the membranfe; and 

separarlng the nozzle part from the first substrate prior to adhering the membrane to the 
heat driving pare. 

ryi 29. ThaprM^ss^ manufacturing a plurality of fluid jetting apparatuses as claimed 

^ in claim 27, furthent^ 

'^3 adhering a first reinforcing element to the membrane subsequent to forming the 

4 membrane on the second substrate; 

5 adhering 4se|^W reinfSfcmg element to the first substrate subsequent to forming the 

6 nozzle part on the first STibstrate; 

7 separating the firsnreinforcing element fi:om the membrane subsequent to adhering the 

8 nozzle part to the membrane and prior to adhering the membrane to the heat driving part; and 

9 separating the nozzlepart along with the second reinforcing element from the first 
10 substrate prior to adhering thA membrane to the heat driving part. 
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30. Th' 



t process of manufacturing a plurality of fluid jetting apparatuses as claimed 

in claim 27, wheiein: 

the formiiig of the electrodes on the third substrate is performed by an lithography 

process or a wet itching process; and 
V 

the forming of the heat elements on the third substrate is performed by the lithography 
process, the spinning process or a lift-off process. 

I rocess of manufacturing a plurality of fluid jetting apparatuses, comprising: 
I adhering a nozzle part to a membrane as a wafer type; and 

adhering tlie membrane to a heat driving part, to form the fluid jetting apparatuses as a 
wafer type. 




3%, The process of manufacturing a plurality of fluid jetting apparatuses as claimed 
in claim 3ti, wherein the adhering of the nozzle part to the membrane comprises: 

forming the nozzle part on a first substrate of silicon wafer by a spinning process; and 
adhering the nozzle part to the membrane subsequent to forming the nozzle part on the 
first substra^. 

33. \The process of manufacturing a plurality of fluid jetting apparatuses as claimed 
in claim 32, fu\the/comprismg: 

adhering^ie membrane to a second substrate by the spinning process prior to adhering 
the nozzle part IraWel membrane; and 

separatfng/^he\tiembrai}e from the second substrate prior to adhering the nozzle part to 
the membrane. 

34. A fluiAjetting device, comprising: 
a plurality of flmid jetting apparatuses each to hold and jet jetting fluid and formed in a 

shape of a wafer on a smgle substrate of silicon wafer. 
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1 35. The fluid jetting device as claimed in claim 34, wherein the plurality of fluid 

2 jetting apparatuseycomprise: 

3 a plurality of driving fluid barriers formed on the single substrate, and having a 

4 plurality of (liming fluid chambers to hold driving fluid formed therein; 

5 a mMibrane formed on the driving fluid barriers; 

6 a nozzle plate formed on the membrane and having a plurality of nozzles formed 

7 therein; and \ 

8 a plurality of jetting fluid barriers, having a plurality of jetting fluid chambers to hold 

9 and jet the jettiiig fluid, and formed on the nozzle plate. 

1 36. A fluid jetting device having a plurality of fluid jetting apparatuses each to jet 

Jetting fluid, the fmidj€tting apparatus comprising: 
& a substrate; Y . 

[i4 a plurality oi elefltrodes and heat elements formed on the substrate; 

55 a plurality of UmMing fluid barriers, having a plurality of driving fluid chambers to hold 

=|5 driving fluid formed ^ereiii,,.an^J6ml^^ the electrodes; 

= 7 a membrlme fomied over the plurality of driving fluid barriers; 

^ a nozzle plate fanned on the membrane, and having a plurality of nozzles formed 

therein and correspondirig to the driving fluid chambers; and 
® a plurality of jetting fluid barriers, having a plurality of jetting fluid chambers to hold 

n and jet the jetting fluid, an«J formed on the nozzle plate. 
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